
NT SP^JCIFICATIOI>^ 



41.578 



Dote of Application and filing Complete Specification: March 24, 1953, 
No. 8089 /SI 

AppUcation mode in Switzerland on March 31, 1952. 
Application made In Switzerland on Feb. 17. 1953, 
Complete SpedftcaVcn Published: Dec, 7, 1955. 



Index at acceptance:— Class 2(4), P3 A, P8(A1C:B3), P8D1(1:2), P8E, P9A4(A:B). 

COxMPLETE SPECIFICATION 
MetaUiferous Trisazo-Dyestuffs and process for making them 



10 



Wc, CIBA lOMiTED, a body coqjoratc 
organised according to the laws of Switzer- 
land, of Basle^ Switzerland, do hereby declare 
the inventioQ, for which we pray thai a patent 
may be granted to us, and the method by 
which it is to be performed^ to be partfcularly 
described in and by the following state* 
meat: — 

This invention provides new metalliferous 
trisazGhdyestuffs wnich, as for example in the 
case of the complex compound of the formula 

(I) 



(2) 



0^ 



0 



^« 303H 
correspond to the general formula 



in which the group ^O— Me— O is bound 
to ithe residues R, and R, in positions vicinal 
to the azo linkage. Me represents the metal 
copper or nickd, R, represents the residue of 
an initial component free from hydroxyl 
groups, Ra represents an aromatic residue 
contaming at most 10 aryl carbon atoms, Rj 
represents an aromatic residue of the benzene 
series, and R^ represents a naphthalene resi- 
due free from anuno groups and containing 
at least one sulphonic acid group or repre^ 
sents a 5-pyrazolone residue, and in which 
the azo linkages connected to the residues R, 
and R, are bound in para-position relatively 
to one another. 

The metalliferous azo-dyestutfs of the 
general formula (2) arc made in accordance 
with the invention by treating a trisazo-dye- 
stuiOf corresponding to the general formula 



(3) R.-N=:N~R,_N=N-R,-.N=N-.R, 



40 



45 



50 



in which R^ represents the residue of an 
initial component free from hydroxyl groups, 

R, rcprescmts an aromatic residue contain- 
ing St most 10 aryl carbon atoms, 

Rj represents an aromatic reridue of the 
benzene series, and 

R4 represents a residue of an oxynaphtha- 
lene sulphonic acid firee from amino groups 
and bound to the azo-L'nkage in a position 
vicinal to a hydroxyl group or represents a 5- 
pyrazolone residue and 
m which ±e azo linkages connected to the 
residues R, arid R, are bound in para-position 
relatively to one another, and the residue R, 
contains an alkoxy group of low molecular 
weight in a posititm vicinal to die azo Unkagc 
^connecting R, with R4 
with, an . agent yielding copper or nickel under 
.conditi6ns such! that the corresponding ortho: 
ortbo'-dioxy-azo^motal complex is formed. 



Th& trisazo-dyestuffs of the formula (3) 
serving as starting materials may be prepared 
by coupling a diazotised, initial component 
free from hydroxyl groups with a middle com- 
ponoit of die benzene or naphthalene series, 
that is to say, with an aminobenzene or amino- 
naphthalene capable* of coupling in para- 
posidon relatively to the ammo group, then 
diazodsing the amino-monoazo-dyestuff, aod 
coupling the diazo compound with a middle 
component of the benzene series which con- 
tains an alkoxy group of low molecular 
weight in a position vicinal to the amiiio 
group, converting the resulting amino-dfsazo- 
dyestuff into its diazo compound, arid finally 
coupling the latter either with an oxynaph- 
thalene sulphonic acid free from amino groups 
or with a 5-pyrazolone. 

As initial components, from which the 
dycstuffs of the formula (3) are to be prepared 
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by the method described above, there come 
into consideration, for example, aryl amines 
of the benzene or naphthalene scries or those 
having more than two fused 6-membered rings 
which arylamines are free from hydroxyl 
groups, b\alt may be odierwisc substituted in 
any desired manner, and advantageously con- 
Bin sulphonic add groups. As examples 
there may be mentioned amino-benzene sul- 
phonic acids such as l-aminobenzene-S- or 
-4-sulphonic acid, andnobcnzene-2 : 5-disul- 
phonic acid, aminonaphthalene sulphonic 
acids such as l-aminonaphtfaalene-4- or -5- 
suiphonic add, l-amino-4-nitronaphthalene-5- 
sulphonic acid, l-aminonaphthalene-S : 7-di' 
sulphonic add, 2-aminonaphthalene-4:8- or 
-5:7-disulphonic acid or 2-aminopyrcne di- 
sulphonic add, and also amines which con- 
ain two non-fused 6-membered rings such 
as 4-amino-4*-acetylamin(Hl:P-diphenyl-3- 
sulphonic add, or uiitial components contain-' 
ing heterocyclic rings such as 2-{4'-amino- 
piSnyl>6-methyl-bcn2ithia2olc sulphomc acid. 

The first middle component, which yields 
the residue R, in the dyesmffs dt the formula 
(3X may be of the benzene scries, for ex- 
ample, amindbenzene, l-amino-;2- or -3- 
©ethyl -benzene or l-amino^2 : 5-dimcthyl- 
benzene. In some cases it is especially advan- 
tageous to use middle components of the 
naphthalene scries such as 1-ammonaphtha- 
leiie, l-^aminonaphthalene-6- 6r -7-sulphonic 
add or Ithe cOTomerdal mixture of these two 

adds. . 

The second middle component yielding die 
residue Rj-must bo one of the benzene series 
and must also contain in a position, vicinal to 
the amino group an alkoxy group of low molcr- 
cular wdght, that is to say, one whidi con- 
tains only few carbon atoms such, for ex- 
ample, as an cdiojcy group or advantageously 
a methoxy group. As examples of such middle 
component there may be mentioned more 
especially amino-ortho^flacthoXybenzenes such 
as l-amino-2-methoxybenzerie, l-«mino-2- 
methoxy-5-methylbenzene,' 1 r amino-2 : 5-di- 
medxoxybenzene, and also l-amino-2-ethoxy- 
5-methyl benzene. * , 

As end components for making die tnsazo- 
dyestuffs there comeinti) considciation advan- 
tageously oxynaphdialenc sulphonic adds 
capable of coupling in a position vicinal to a 
hydroxyl group. These components may con- 
tain one or 2 or, if desired, even 3 sulphonic 
acid groups and may contain further substi- 
tuents, with the exception of free or substi- 
mted amino groups, such as an additional 
hydroxyl group, a halogen atom espedaDy 
chlorine, or an alkoxy group. As examples 
diere may be mentioned l-oxynaphtfaalene'4- 
sulphonic acid, 2-oxynaphdjdene-4- or -(5- or 
-7-sulphonic acid, l-oxyDaphthalene-3 : 6^ or 
-3:8- or -4 : 8-disuIphonic acid, 2-oxynaphtha- 
lene-3:6- or -6 : 8-disuIpbonic add and 1:8- 
dioxynaphthalene-3:6-disulphonic add. 



Instead of oxynaphthalene sulphonic adds 
there may be used as ^nd components 5- 
pyrazotones such as 3-mcthyl-5-pyra2olone, 1- 
phenyl-3-methyl-5-pyraz61one, l-phenyl-3- 
raethyl-5-pyrazolone-3*-sulphonic.add or -3S 70 
sulphonic acid amide or l-phenyl-5-i>yrazo- 
lonc-3-carboxylic add. 

It is of advantage so to choose the stantmg 
materials that the resulting trisazo-dycstuff 
contains at least three and at most, six, and 7> 
advanjtageously three to four, sulphonic acid 
groups. When only a few sulphonic add 
ffoups are present, and Ae solubility in water 
of the metalliferous dyestuffs obtainable there- 
from in accordance widi die present process w 
is insuffident, the solubility can in general be 
substantially improved by die presence of 
ddier groups imparting solubihty such as 
carboxylic add groups or sulphonic aad 

amide groups. r i • 

The reactions necessary for makmg tnc 
trisazo-dyestuffs used as starting materials in 
the present process, diat is to say, die diazo- 
tisations and couplings; may be earned ouj 
by die usual known mediods. Couplings widi yO 
die middle components are usually carried out 
witii advantage in a weakly add medium. 
Middle components having a low capacity for 
coupling such as aminobenzenc, 2-mediyl- or 
2 - mcdioxy - 1 - aminobenzene are advan- 95 
tageously coupled in die form of didr 
mediane sidphonic acids, and Khe uHmethanc 
sulphonic add residues is subsequentiy spht 
off. For die final coupling witii, die oxynaph- 
ihaJene sulphomc adds it is of advantage to 100 
work in an alkaline medium, for example, a 
medium Tendered alkaline with an alkali car- 
bonate, and, if dedred, to accelerate die reac- 
tion by suitable additions such as alcohol or 
espedally pyridine. 

As a nde lit is of advantage to separate the 
trisazo-dyestufE from die coupling mixture 
before carrying out the metalKsation, and dicn 
to metallise die dyestuff widiout any inter- 
mediate drying. In some cases, however, it UO 
is unnecessary to isolate the dyestuff from the 
coupling mixture. 

As agents yielding metal dierc arc used m 
die present process agents yielding nic^ or 
advantageously those yiddbg copper. There 115 
may be used, for example, salts of divalent 
nickel such as nickd (Ni . .) sulphate, 
alts of mono- or divalent copper, such 
as cuprous chloride or cupric sulphate^ 
and also compounds which contain these 120 
metals in con^ilcx union. In the latter 
connection there are especially suitable 
nickel- or copper-ammine complexes such, 
for example, as the complex nickel or 
copper compounds obtsiinable from ammonia, 125 
dkylariiines sudi as ethylarrime, morpholine, 
pyridine, picolincs or piperidine. In order to 
ensure the complete splitting off of die dkyl 
groups from die alkoxy groups with the 
formation of a metal complex of the trisazo- »30 
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dyestuff it is usually necessary to carry out 
the o^atmeot with tho agent yielding metal at 
a raised temperaturcj for example, at about 
90** C. and for several hours. It is also of 
advantage to work in an aqueous medium. If 
desired, the creatment with the agent yielding 
metal may be carried out in the presence of 
suitable additions. As such additions there 
may be mentioned, bases such as ammoma or 
pyridine, for example an excess of the base 
which is present in die molecule of the metal' 
ammin e complex when such is used as an 
agent yielding metal 

In some cases very good resuks are ob- 
tained by carrying out the treatment with the 
agent yielding metal in the presence of an 
ethanolamine. Such treatment is in accord- 
ance with Specification No. 644^83 which 
describes and claims a process for the manu- 
faoture of metalliferous azoKiyestuffs, wherein 
an ^ ortho - alkoxy - onho^-oxy - azo • dyestuff, 
which contains at least one sulphomc add 
group and at least two azo-groups^ is treated 
in the presence of an aliphatic amme con- 
taining a hydroxy! group, for example, an 
ethanolamine, wim an agent yieWing metal 
until Che alkoxy group or groups is or arc split 
up. 

The metalliferous dyestuffs of the inven- 
tion are new and correspond to the formula 
(2) given above. The latter formula un- 
doubtedly represents the conect stoichio- 
metric proportions of nickel or copper and the 
correct position of xfae metal atom in the com- 
plex. However, the distribution of main and 
secondary valendies in the complex union of 
the metal has not been established with 
certainty. 

These trisazo-dycstuffs produced from 
sixnple components are suitable for dyeing or 
printing a very wide variety of materials for 
example, those of animal origin such as wool 
or leather. Owing to their good affinity for 
vegetable fibres they are especially suitable 
for dyeing or printing cellulose-containing 
xnatenals such as linen, cotton and artificial 
silk or staple fibres of regenerated cellulose. 
They possess good levelling properties, which 
is also of advantage for dyeing stre^ arti- 
fidal silk from viscose. The dyeings obtain- 
able widj the new metalliferous dyestuflFs on 
cellulose fibres are usually distinguished by 
their very desirable grey tints and also by 
thdr good properties of wet fastness and 
above all by their very good fastness to light. 
Even in the case of weak dyeings the fastness 
to Ught is surprising, and generally speaking 
the fastness to light is not dimini^ed to any 
important extent by the usual treatments used 
to impart anti-creasing properties. 

The following Examples illustrate the in- 
vention the parts and percentages bdng by 
wdght unless otherwise stated, and dae rela- 
tionship of parts by wdght to parts by volume 
being ithe same as that of the kilogram to the 



litre: 



Example I. 
7.5 parts of the sodium salt of the disazo- 
dyestufE obtained by coupling diazotised 2- 
aminonaphthalene-4 : 8-disulphonic add with 

1- aminonaphthalene-7-$ulphonic add» further 
diazotisiog and then coupling with 1-amino- 

2- methoxy-S-methyIbenzene, are dissolved in 
100 parts of warm water, cooled with ice to 
15—20** C, and diazotised by the addition 
of 0.7 part of sodium nitrite dissolved in 5 
parts of water and pouring in 3,5 parts of 
hydrochloric acid of 30 per cent strength 
which has been dihited widi about 6 parts of 
water. The mixiture is stirred for about 2 
hours at 10 — 15* C, and the diazo compound 
is then coupled with a solution, rendered 
alkaline with sodium carbonate, of 2.3 parts of 
1-oxynaphthalene - 4 - sulphonic acid. The 
coupling may be accelerated by the addition 
of a smiall amount of pyridine. When the di- 
azo compound can no longer be dctcacd, 
there are added approxinoaitely 10 parts of 
sodium chloride for every 10 parts by^yolume 
of the coupling mixture, and the dyestuif is 
filtered oflf. In order to convm the dyestuflf 
into its complex copper compound, the dye- 
stuff is dissolved in 300 parts of hot water, 
100 pants of pyridine are added, followed by 
a copper solution consisting of 3 parts of crys- 
talline copper sulphate, 12 parts of water and 
4.8 parts by vdume of ammonia solution 6f 
30 per cent, strength. The whole is stirred for 
about 6 hours at 90— 95** C, the pyridine is 
distilled off in vacuo, and the dyesituff is pre- 
dpitated by the addition of sodium chloride. 
When dry, the dyestuff is a blackish powder 
which dissolves in water with a grey-bluf: 
coloration and in concentrated sulphuric acid 
with a reddish blue coloration, and dyes 
cotton grey tinJts which are fast to light. 

EXAMPtE 2. 

The ammo-disazo-dyestuff used in Example 
1 is diazotised as described in that Example 
and coupled in a solution rendered alkaline 
with sodium carbonatie, and advantageously 
m^h the addition of a small amount of pyri- 
dine, with 3.2 parts of l-oxynaphthaleDe-4;8- 
disulphomc add. When the coupling has 
finished there are added about 5 parts of 
sodium diloridc for every 100 parts by 
volume of the mixture, and the dyestuff is 
filtered off. The dyestuff is dissolved in 200 
parts of hot water and 40 parts of pyridine, 
and, after die addition of a copper solution 
consisting of 3 parts of crystalline copper sul- 
phate, 12 parts of water and 4.8 parts by 
volume of ammonia solution of 30 per cent 

S^^^o* J?^J?^^^^ for 6 hours 

95 G. The pyridine is tiien distilled off 
m vacuo and tijc dyestuff is precipitated by 
the addition of about 30 parts ' of sodium 
chlonde. The dyestuff when dry is a blackish 
powder which dissolves in water witii 'a 
greenish blue coloration and* in concentrated 130 
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sulphuric acid with a reddish blue coloration, 
and dyes cotton grey tints which are fast to 

light. '■ 
A dyestuff which dyes somewhat more 
5 greemsh shades of similar fasicness to light is 
produced by using l-oxynaphthalene-^3 : 8-di- 
■sulphonic add as end component. 

The dyestuff obtained by using 2-oxynaph- 
thalene-4-sulphonic acid yields an olive-grey 
10 tint. 

Example 3. 
6.5 parts of the sodium salt of the disazo- 
dyestuff, which is obtained by coupling diazo- 
tised-2-aininonaphdiaiene - 4:8 - disulphonic 
15 add with IVaminonaphthalene, further diazo- 
, rising and then coupling with l-amino-2- 
methoxy-5-methyl-bcnzene; are dissolved m 
100 parts of warm watcTr then cooled with ice 
to 20' C, and diazotised by the addition 
20 of 0.7 part of . sodium nitrite dissolved in 5 
parts of water and by pouring in 3 parts of 
hydrochloric add of 30 per cent, strengith 
which has been diluted widi about 6 parts of 
water. Stirring is continued until non-diazo- 
25 tised dyestuff can no longer be detected, and 
coupling is then carried out at 0—5" C. with 
3.2 parts ot 1 - oxynaphthaledc - 3 : 8 - disul- 
phonic acid in a solution iradered alkaline 
with sodium carbonate, arid advantageously 
30 in the presence of a small amount of pyridine. 
When the diazo compound caa no (longer be 
detected, about 10 parts of sodium chloride 
are added for every 100 parts by volume of the 
coupling mixture, and the dyestuff is filtered 
.35 off. In order to convent the dyestuff imo its 
complex copper compound 'it is dissolved in 
300 parts of hot water, 60 parts of pyridine 
are added and then a copper solution con- 
sisting of 3 parts of crystalline copper sul- 
40 phate, 12 parts of water and 4,8 parts by 
volume of anmionia solution of 30 per: cent, 
strength. The whole: is- stiired for about 6 
hours at 90— 95^ C; and the dyestuff is pre- 
cipitated by the' additioij of 300 parts of 
45 sodium chloride solution of 30 per cent 
strength. The dry dyestuff is a blackish 
powder which dissolves in water widi a blue 
coloration and in concentraited sulphuric acid 
with a dull blue coloration,' and dyes cotton 
50 level blue-grey tintt which are fast to light. 
The coppering may also be carried out in 
the absence of pyridine, if desired in the pre- 
sence of a small quantity of ethanolanainc. 
A valuable dyestuff is also obtained by 
55 using, mstead of copper sulphate, an >quiva- 
•Icnt quantiiy of nickd sulphate. 

Example 4. : 
6.5 parts of the sodium salt of the disazo- 
dyestuff, which is obtained by coupling diazo- 
iO tised : 2-amin6naphthalene r 5 : 7 - disulphonic 
-acid with 1-aminonaphthalene, further diazo- 
ttislng and then coupling with l-«tnino-2- 
methoxy-5-metbvl-benzene, are diazotised as 
described in Example 1. The resulting 
?.:65. .thickly . liquid diazo-magm.1 is coupled with 



3.2 parts of 1-oxynaphthalene - 4: 8 - disul- 
phonic acid in the presence of a :small amount 
of pyridine in a solution rendered alkaline 
with sodimn' carbonate at 0—5° C. When 
the coupling is finished the predpitated dye- 70 
stuff is filtered off. It is dissolved in 200 parts 
of hot water and 40 parts of pyridine and 
converted into its copper compound as de- 
scribed in Example 1. The predpitated and 
dried dyestuff is a blackish powder^ which 
dissolves in water with a blue coloration and 
in concentrated sulphuric add with a dull 
violet coloration. On cotton it yields level 
grey dydngs of good fastocss to light. 

Example 5. . ^ 8^ 

7.7 parts of the sodium salt of the.disazo- 

dyestuff, which is obtained by coupling di-- 

azodsed 2-aminonaphthalenc-4 : 8-disulphonic 
acid with l-aminonaphthalcne-T- sulphonic 
acid, further diazotismg and then coupling 85 
with l'amino-2:5-dimethoxybenzene, are dis- 
solved in 100 parts of water and diazotised 
at about 20* C after the addition of 0,7 part 
of sodium nitrite dissolved in 5 parts of 
water and 3 parts of hydrochlorip acid of 30 
per cemt. strength diluted with a small amount ' 
of water. The whole is stirred for a few 
hours and then coupled at 0—5° C wi.di 
2.3 parts of l-oxy-paphthalene-4-^ulphonic 
add in a solution rendered alkaline^ with 95 
sodium carbonate, and advantageously m the 
presence of a small amount of pyridine. After 
a few hours, when the dyestuff has precmi- 
tatcd sufficienldy, it is filtered off. It is dis- 
solved in 200 parts of hot water and 40 parts lOO 
of pyridine and converted into its copper 
compoimd as described in Example 1. The 
copper compound in the dry state is a blackish 
powder which dissolves in water with a green- 
blue coloration and in concentrated sulphuric i05 
acid with a dull blue coloraidon, and dyes 
cotton very level blackish grey tints which 
are fast to light* 

A dyestuff having similar properties is 
obtained by coupling the diazo disazo-com- UO 
pound with l-phenyl-3-methyl-5-pyTazolone- 
3'-sulphomc add anaidc instead of l^xynajph^ 
thalene-4-sulphon2C acid. 

. . fiCAMPtB 6. 
6 parts of the sodium sak of the disazo- 115 
dyestuff, which is obtained by coupling diazo- 
tised l-aminobenzene^sulphonic acid with 

1- aminonaphthalenc-7-«ulphonic add, -further 
diazotising and then coupling vath 1-aminp- 

2- roethoxy-5-methylbenzcne, are cUazotised as 120 
described in Example" I and then (Eoiioled to 
0-^5" C. with 2.3'pArts of 1-oxynaphithalene- 
4-sulphonic acid iii a solution rendered alka- 
line with sodium carbonate. The coupling 
may be acceleratead hy die addition of a small 125 
amount of> pyridine. The 'dyestuff. is precipi- 
tated by the addition Of lOr-15* parts 'of 
sodium chloride for every 100 pdrts by volume 
of coupling xpixtur^, and the , dyestuff is 
.filtcred..o5, It ds - dissolved in= 100 parts of hot 130 
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water and 40 parts of pyridine, and converted 
bCQ its copper compound as described in 
Esaiinple 1. The drye dyestuff is a blackish 
powder which dissolves in water and in con- 
centrated sulphuric add with a dull reddish 
blue coloration. It yields on cottoq very level 
grey tints which are fast to light 

By using i-aminobenzene-S-sulphonic acid 
as inidal component a very similar dyestuff 



is obtained 

In the following Table are given a few 
funher cupriferous trisazo-dyesiuffs ' which 
can be made in the manner described in the 
foregoing Examples by coppering accom- 
panied by de-alkylarion trisazo-dyestuffs ob- 
tainable from the initial components A, the 
middle components B and C and the end 
components D: 



10 



15 



Tint of 
cupriferous 
dyestuff on 
cotton 



0^" 




MO 



to""- 



HO 



reddish 
grey 



grey 
green 



greenish 



blackish 



grey 



blue 
greeo 



Example 7. 
A dyebath is prepared which contains in 
3000 parts of water 0.5 part of the cupriferous 
dyestuff obtainable as described in Example 1 
and 30 parts of crystalline sodimn sulphate. 
100 parts of cotton arc entered into the dye- 
bath at 50" C, the temperairure is raised to 
95** C.> and dyeing h canried on for one hour 



at 90 — ^95** C The cotton is then rinsed and 
dried. It is dyed a level greenish grey tint, 
and the dyeing is distinguished by a very good 
fastness to light. 

What we claim is: 

1. Metalliferous trisazo-dyestuffs which 
correspond to the formula 



30 
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0— Me — 0 
I I 

in which ihe group O— Me— O is bound to 
ihe residues R, and K positions vicinal to 
the azo linkage, Me represents the metal 
copper or nickel, Ri represents the residue of 
an initial component free from hydroxyl 
groups, Ra represents an aromatic residue 
containing at most 10 aryl carbon atoms, R, 
represents an aromatic residue of the benzene 
series, and R* represents a naphthalene 
residue free from amino groups and contam- 
ing at least one sulpfaonic .acid group or repre- 
SMts a ^-pyrazolone residue, and in which the 
azo linkages connecied to tne residues Ra and 
R, arc bound in para-position rekuvely to one 

another. , ^ , . j 

2. Metalliferous msazo-dyestuns as claimea 
in claim 1, which contain at least three and 
at most six suiphonic aad groups. 

3. Metalliferous trisazo-ayestuns as claimed 
in r^aiTTi 2 which. contain three or four sui- 
phonic add groups. , . , 

4. Metalliferous trisazo-dyestuffs as claimed 
"in claim 1, 2 or 3, in which the naphthalene 

residue R* contains one or two suiphonic add 
groups as the soic further substituents apart 
from the azo linkage and the — O— Me— O— 
group. 

5. Any one of the metalliferous tnsazo-dye- 
stuffs described in Examples I — 6 and in the 
Table herein. 

6. A process for the manufacture ox. metal- 
liferous trisazo-dyestuffs, wherein a trisazo- 
dyestuff which corresponds to the general 
formula 

• R^— N = N— R3— N=N-^R,— N=N— R4 

in which R^ represents the residue of an 
initial component free from hydroxyl groups, 
Ra represents an aromatic residue contam- 
ing at most 10 aryl-tarbon atoms, 

* R3 represents an aromatic residue of the 
benzene series, and 

R^ represents the residue of an oxynaph- 
thalene suiphonic add free from amino 



groups and bound to the azo. Unkagc in-.a 45 / 
position vicinal to a hydroxyl group or repre- 
sents a 5-pyrazolone residue, and 

R5 are bound in para-position relatively to 
one another, and the residue R, contains an 
alkoxy group of low molecular wdght in a SO 
position vicmal to the azo linkage connecting 
with R4, 

is treated with an agent yielding . copper or 
nickel under conditions such that the corres- 
ponding ortho:ortho*-dioxy-azo-metal com- 35 

plex is formed. • , , ^ • . 

7. A process as claimed m claim 6, whcrem 
there is used as starting material a trisazo- 
dyestuff which contains at least three and at . 
most six, and advantageously three or four,. 60 
suiphonic acid groups. 

8. A process as claimed in claim 6 or 7j 
wherein there is used as starting material a 
trisazo-dyestuff in which die residue R3 repre- 
sents a benzene residue which contains a 55 
meihoxy group in ortho-position to the azo 
'linkage connecting R3 with R* 

9. A process as claimed in claim 6, 7 or 8, 
wherein there is used as starting material a 
trisazo-dyestuff in which the residue R4 repre- 70 
sents ithc residue of a monooxy-naphthaiene 
mono- or di-sulphonic acid free from furdicr 
substituents, 

10. A process as claimed in any of daims 
6—9, wherein tiieie is used as the agent 75 
yielding metal a copper-amminc compound. 

11. A process for the manufacture of a 
metalliferous trisazo-dyestuff conducted sub- 
fitantiaily as described in any one of Examples 
1—6 or with reference to the Table herein. go 

12. A dyeing or printing process in which 
a metalliferous trisazo-dyestuff claimed in any 
one of claims 1 — 5 is used. 

13. A dyeing process conducted substan- 
tially as described in Example 7. 85 

14. Material which has been dyed or 
printed by the process claimed in claim 12 or 
13. . 
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